. False positive ratio of the CCAA method proposed, obtained as the proportion of signaling circuits that present significant differential activity when identical datasets are compared. The identical datasets were generated by three methods: by randomly sampling KIRC patients in two groups of growing size (r label in the X axis), by simulating individuals with gene expression values taken from the average values observed in KIRC patients (label sr in the X axis) and by simulating individuals with gene expression values taken from a normal distribution N(0.5, 0.05) (label s in the X axis) (See Methods). The red line in the plot represents the conventional α value of 0.05. The X axis represents growing dataset sizes obtained under the three conditions above mentioned. Figure S3 . True positive ratio of CCAA method proposed obtained as the proportion of cancer pathways with one or more signaling circuits with a significant differential activity found by comparing cancer cases to their corresponding normal tissue samples, for which real differences are expected. Two sets of cancer pathways of reference are used: A. 14 KEGG cancer (Cancer pathways category, see Table S9 ) and B. 49 curated cancer pathways (see Table S10 ). The calculations were made for two cancers: BRCA and KIRC. Labels in the X axis correspond to growing sizes of datasets compared for both cancers. The true positive rate has been estimated averaging the proportion of significant curated cancer pathways (Table S10) (Table S10 ) related to functions significantly related to survival are represented here. On the right side appear the effector circuits grouped by pathway. There is a histogram per pathway that represents the proportion of effector pathways upregulated (red), downregulated (blue) and both regulation statuses (yellow). On the left side of the circo appear the functions triggered by the effector circuits divided into those which are significant when up-regulated (red), when down-regulated (blue) or when both situations can occur (yellow). For each function there is a thick line that indicates the prognostic of its deregulation, which can be good (green) or bad (grey). pathway with the effector pathway ending in the CCNA2 protein that trigger Cell division is highlighted. The visualization was generated with the hipathia program (http://hipathia.babelomics.org). In the plot, arrows connecting the nodes appear in red, indicating that the effector circuit is activated. Also, expression changes of individual genes are represented: genes in blue are under-expressed in KIRC with respect to the normal kidney tissue while genes in red are over-expressed. B. Kaplan-Meyer curve demonstrating a significant association of high levels of activity in the effector circuit and a bad prognostic in the patients. C. Significant increase in the activity of the CCNA2 effector circuit as cancer stage progresses. pathway with the effector pathway ending in the node containing proteins CDK2 and CCNE1 that trigger Cell cycle is highlighted. The visualization was generated with the hipathia program (http://hipathia.babelomics.org). In the plot, arrows connecting the nodes appear in red, indicating that the effector circuit is activated. Also, expression changes of individual genes are represented: genes in blue are underexpressed in KIRC with respect to the normal kidney tissue while genes in red are over-expressed. B. Kaplan-Meyer curve demonstrating a significant association of high levels of activity in the effector circuit and a bad prognostic in the patients. C. Significant increase in the activity of the CDK2, CCNE1 effector circuit as cancer stage progresses. -12 and 5.9x10 -8 , respectively); C. Cell Adhesion, whose downregulation is significantly associated to bad prognostic -5 ); D.
